Introduction: Although quitting motivation predicts smoking cessation, there have been inconsistent findings regarding motivation predicting long-term maintenance of abstinence. Moreover, most such research has been conducted in North America and the United Kingdom. The aim of this study was to examine motivation to quit as a predictor of smoking cessation and of abstinence maintenance in a Spanish sample.
Introduction
Most current smokers are interested in smoking cessation and often make multiple quit attempts (CDC, 2011) . Many quit attempts are unplanned and do not utilize evidence-based treatments, and it is significantly more difficult for smokers to achieve long-term abstinence from a given cessation attempt without such treatments (Hughes, Keely, & Naud, 2004) . Successful smoking cessation is more likely if smokers utilize evidence-based smoking cessation treatments (Fiore et al., 2008) ; however, even with evidence-based treatment (consisting of behavioral counseling and/or medication), only around 10% to 30% achieve long-term abstinence; a great majority eventually relapse (Fiore et al., 2008) . Therefore, identifying modifiable factors that predict long-term smoking cessation is highly relevant.
One such factor that might be associated with short and long-term abstinence is motivation to quit smoking. Commonly, motivation is conceptualized as readiness to change (Biener & Abrams, 1991) and plays an important role in the smoking cessation process (e.g., Baker, Brandon, & Chassin, 2004) . In fact, accumulating evidence indicates that motivation to quit is a key factor in determining cessation success (e.g., Biener & Abrams, 1991; Jardin & Carpenter, 2012) . In relapse prevention theory (Marlatt & Gordon, 1985; Witkiewitz & Marlatt, 2004) , motivation is a critical ingredient to quitting smoking and maintaining abstinence because high levels of motivation are necessary to enact coping behaviors during situations with high risk for relapse. Similarly, in the Transtheoretical Model (Prochaska & DiClemente, 1983) , a theory of health behavior change, motivation to quit is posited to directly increase intention to quit, facilitate cessation attempts, and increase successful abstinence rates.
There has been increasing emphasis on distinguishing between the different phases of the quitting process (motivation, pre-cessation, cessation, and maintenance) when conducting research to develop and test treatments (Baker et al., 2011; Schlam & Baker, 2012) , and it is possible that predictors of quit attempts may differ from predictors of maintenance of abstinence (Borland et al., 2010; West, McEwen, Bolling, & Owen, 2001; Zhou et al., 2009 ).
Prior research indicates that motivation to quit is one of example of such a predictor, such that motivation to quit is strongly related to quit attempts but not to cessation maintenance (Borland et al., 2010; West et al., 2001; Zhou et al., 2009) . However, other studies have found that higher levels of motivation increase the likelihood of maintaining smoking cessation (Boardman, Catley, Mayo, & Ahluwalia, 2005; Heppner et al., 2011) and that motivation to quit predicts abstinence at 6 months (Williams, Gagne, Ryan, & Deci, 2002) suggesting that there are different results and considerations in how important motivation to quit may be to successfully quit smoking. Indeed, Borland et al. (2010) point out that motivation is a complex set of beliefs that is not fully understood, especially as it relates to long-term cessation.
Given the inconsistent findings about the role of motivation in the maintenance of smoking abstinence, it may be useful to explore this construct across populations. Indeed, motivation to quit has been studied primarily in smokers from North America and the United Kingdom. Given that Spain has a higher prevalence of smoking (24% Spanish Ministry of Health, 2013), more studies are necessary in this population to improve knowledge of the culture-specific mechanisms of change, and to identify modifiable factors that predict long-term smoking cessation. As noted by Carballo et al. (2014) , more studies of the process of change are needed to a better inform the development of interventions for Hispanics across different cultures and countries.
Although motivation has been frequently examined as a predictor of cessation and as a predictor of quit attempts, less attention has been paid to motivation as a predictor of maintenance of abstinence. The present study aimed to examine the role of motivation to quit as a predictor of short-term and long-term smoking cessation and as a predictor of abstinence maintenance at 6 months follow-up among a Spanish sample of smokers who received an evidence-based psychological treatment for smoking cessation. Based on the results found in previous studies (Boardman et al., 2005; Heppner et al., 2011; Jardin & Carpenter, 2012; Williams et al., 2002) we hypothesized that higher levels of motivation to quit would predict smoking cessation at the end of the treatment and at 6 months follow-up, and maintenance of smoking abstinence at 6 months follow-up.
Methods

Participants
The study sample consisted of Spanish smokers (N = 286) seeking treatment for smoking cessation at the Smoking Cessation and Addictive Disorders Unit at the University of Santiago de Compostela (Spain) during the period of September 2009 to May 2012. Recruitment of participants was carried out by advertisements in the media (radio, press and local television), referrals from past smokers who had previously sought treatment, or referrals from general practitioners. Participants met the following inclusion criteria: at least 18 years of age; desire to participate in the treatment program; smoking ≥ 10 cigarettes per day (CPD); and having completed the questionnaires in the pretreatment assessment. Exclusion criteria included the following: a diagnosis of a severe mental illness (bipolar disorder and/or psychotic disorder); concurrent dependence on other substances (cocaine, cannabis, and/or heroin); having participated in the same or similar treatment over the previous year; having received another type of effective smoking cessation treatment (nicotine replacement therapy, bupropion, varenicline) in the past year; suffering from a severe physical pathology that would require immediate medical intervention (e.g., recent myocardial infarction, pneumothorax); smoking tobacco other than cigarettes (e.g., cigars); and failing to attend the first treatment session.
Measures
All participants completed the Smoking Habit questionnaire (Becoña, 1994) , which obtains information on sociodemographic variables (e.g., gender, age, marital status, educational level) and aspects related to smoking and smoking history (e.g., number of cigarettes smoked per day, number of years smoking, number of quit attempts).
For the assessment of nicotine dependence, we used the Fagerström Test for Nicotine Dependence (FTND; Heatherton, Kozlowski, Frecker, & Fagerström, 1991 ; Spanish version by Becoña & Vázquez, 1998) , a six-item scale with scores ranging from 0 to 10, higher scores indicating greater dependence.
To assess motivation to quit smoking, participants completed the Spanish version of the Readiness to Quit Ladder (Abrams et al., 2003) , a continuous measure of motivation and readiness to quit, with options ranging from 1, not considering quitting smoking at all in the near future ("I enjoy smoking and have decided not to quit smoking for my lifetime. I have no interest in quitting"), to 10, having already quit smoking ("I have quit smoking and I will never smoke again"). Higher scores on the ladder are associated with greater motivation to quit smoking. The range of scores in the current sample was 1-8, given that the sample comprises only current smokers.
We used the Micro+ Smokerlyzer® (Bedfont Scientific Ltd, Sittingbourne, England) to measure carbon monoxide (CO) in expired air, to corroborate self-reported abstinence at the end of the treatment and at 6-month follow-up. Abstinence was confirmed using a CO cut-off <10 ppm, as per West, Hajek, Stead, and Stapleton (2005) and SRNT Subcommittee on Biochemical Verification (2002).
Procedure
At the initial assessment, we administered the measurements described above in a single session, and the Readiness to Quit Ladder was administered again at the end of the treatment. All smokers provided informed consent prior to study enrollment, and the Bioethics Committee of the University of Santiago de Compostela approved the study.
The psychological treatment administered comprised the evidence-based Smoking Cessation Program (Programa para Dejar de Fumar) by Becoña (2007) , a manualized cognitive-behavioral treatment (CBT) that comprises 6 group-format sessions over six weeks (one session per week). It consists of the following elements: therapeutic contract, self-reports, graphic representation of cigarette-smoking rate, general information on tobacco, nicotine fading, stimulus control, strategies for avoiding nicotine withdrawal syndrome, physiological feedback on cigarette consumption (assessment of CO in expired air), training in relapse prevention strategies (training in assertiveness, relaxation, problem-solving, changing mistaken beliefs, management of anxiety and anger, physical exercise, weight control and selfreinforcement) and training in the maintenance of abstinence. In this intervention, smokers plan to set a quit date between the 4 th and 5 th session. The treatment was administered by psychologists trained in its application, and the groups were composed of 6-8 participants, with group assignment based on their schedule availability. Smoking status at the end of the treatment was biochemically verified by testing CO level (24-hour point prevalence abstinence, cut-off point of < 10 ppm to be considered a non-smoker; West et al., 2005) .
After the treatment, there was face-to-face follow-up at 6 months. An intent-to-treat model was adopted when it was not possible to locate the participants (Hall et al., 2001) . They were considered to be smokers at the same level (in terms of number of cigarettes and nicotine content) as in the pretreatment assessment. Smoking status at 6 months follow-up to assess maintained abstinence was coded into two categories: 1) abstainers (smokers who quit smoking at the end of the treatment and maintained abstinence at 6 months follow-up), and 2) smokers (participants who never quit smoking or who quit smoking at the end of the treatment and reported smoking during the 7 days prior to the date of the 6 months follow-up).
Data analysis
Descriptive statistics were conducted to determine the sample's demographic and smoking history characteristics. Differences between those who were abstinent or not at the end of the treatment were determined using chi-square test for categorical variables and independent samples t tests for continuous variables. Cohen's d effect size are presented when t-tests were significant. Cohen's d ranges were labeled as small: (≤ 0.4), medium (0.5-0.7), and large (≥ 0.8) (Cohen, 1988) .
The role of motivation to quit as a predictor of abstinence at the end of the treatment and at 6 months follow-up, and as predictor of maintaining smoking abstinence at 6 months followup was assessed using unadjusted multiple logistic regressions (forward stepwise selection).
All analyses were conducted with SPSS version 21.0, with a p value of less than .05 considered significant. Table 1 shows the baseline characteristics of participants. The sample was made up of 286 smokers (61.2% female), with a mean age of 41.58 years (SD = 10.94). Half (51.4%) of the participants were married or lived with a partner, and approximately half (43%) had obtained some college or technical school. Participants smoked a mean of 21.33 CPD before the treatment (SD = 8.00, range 10-40), began smoking regularly at a mean age of 18.05 years (SD = 4.47), and had been smoking an average of 23.13 years (SD = 10.59). The mean FTND score was 5.32 (SD = 2.08), moderately dependent, and 43% of the sample had made a quit attempts in the previous 12 months. The mean motivation was 6.74 (SD = 0.92, range = 1-10), representing plans to quit smoking between 30 days and 6 months. Figure 1 shows the distribution of scores on the Readiness to Quit Ladder before the treatment (N = 286).
Results
Sample characteristics
Relationship between motivation to quit pre-treatment and socio-demographic and cigarette consumption variables
The only baseline variables associated with motivation to quit pre-treatment were age and having made quit attempts in the previous 12 months. Participants who were >40 years old 
End of the treatment
At the end of the treatment, 177 (61.9%) smokers achieved abstinence, and 109 (38.1%) continued smoking. We did not find significant differences between smoker status and sociodemographic variables. However, regarding smoking related-variables, there were significant differences between smokers and abstainers. Table 1 ).
Moreover, we found that smokers post-treatment reported higher levels of motivation at the end of the treatment than they did at the beginning of treatment [M = 6.61 (SD = 0.98) pretreatment, M = 7.33 (SD = 1.00) post-treatment; t = -4.98, p < .001, d = 0.48].
Predictors of abstinence at the end of the treatment and at 6 months follow-up
To examine predictors of abstinence at the end of the treatment and at 6 months followup, multiple binary logistic regression analyses with forward stepwise selection were performed (see Table 2 ). Adopting as the criterion variable abstinent at the end of the treatment, and as predictor variables: age, gender, nicotine dependence, number of CPD before treatment, motivation pre-treatment, and whether a quit attempt was made in the previous 12 months. We found that age, nicotine dependence, and pre-treatment motivation were associated with abstinence at the end of the treatment. That is, having 40 or less years (OR = 2.01), having low nicotine dependence (FTND < 6) (OR = 2.45), and higher pre-treatment motivation (OR = 1.36) increased the likelihood of being abstinent at the end of the treatment.
Using the same stepwise approach to predict abstinence at the 6-month follow-up, with post-treatment motivation as an additional predictor, we found that fewer CPD before treatment (OR = 2.03), and higher motivation to quit post-treatment (OR = 4.88) were associated with greater likelihood of being abstinent at 6 months (see Table 2 ).
Predictors of maintenance of abstinence
To examine predictors of maintenance of abstinence analyses were limited to the 177 participants who quit smoking by the end of treatment (continuous abstinence rate for the 6 months follow-up was 49.2%, n = 87). A binary logistic regression analysis was performed (see Table 2 ). Adopting as the criterion variable abstinence, and as predictor variables, age, gender, nicotine dependence, CPD before treatment, motivation pre-treatment, motivation posttreatment, and made quit attempt in the previous 12 months. We found that higher motivation post-treatment increased the likelihood of being abstinent at 6 months follow-up (OR = 2.83).
Discussion
The aim of the present study was to examine the role of motivation to quit as predictor of smoking cessation and cessation maintenance among Spanish smokers who received psychological treatment for smoking cessation. Overall, the results indicate that motivation plays an important role in predicting smoking cessation at the end of the treatment, and in predicting maintenance at 6 months follow-up. Higher levels of motivation to quit pre-treatment predicted cessation at the end of the treatment, but not abstinence maintenance at 6 months follow-up. However, motivation to quit post-treatment predicted long-term abstinence and abstinence maintenance at 6 months follow-up. Consistent with our hypothesis, higher levels of motivation to quit predicted smoking cessation and maintenance of abstinence. These results are consistent with previous studies (Biener & Abrams, 1991; Jardin & Carpenter, 2012) where initial levels of motivation to quit predicted success with smoking cessation, and they are consistent with the results found by Heppner et al. (2011) where motivation predicted continuous smoking abstinence in a sample of pregnant women. In addition, our results are consistent with previous research that found motivation to be a predictor of abstinence at 3 and 6 months (Wee, West, Bulgiba, & Shahab, 2011; Williams et al., 2002) . However, our results are contrary to those that found that motivation was unrelated to cessation maintenance (Borland et al., 2010; West et al., 2001; Zhou et al., 2009) . Perhaps this discrepancy could be because those studies examined associations between motivation to quit in population samples in the absence of interventions, whereas the present study used a clinical sample in which participants received a psychological intervention to quit smoking. In fact, as the frequency distribution of smoker's scores show on the Readiness to Quit Ladder, the majority of the sample consisted of smokers motivated to quit.
The results also show that motivation to quit was associated with quit attempts and age. These findings are consistent with previous studies (Borland et al., 2010; Jardin & Carpenter, 2012; West et al., 2001; Zhou et al., 2009 ). However, the fact that motivation was related to both making a quit attempt and success quitting smoking deviates from previous literature (Borland et al., 2010; West et al., 2001; Zhou et al., 2009 ). In addition, consistent with previous findings (Ferguson et al., 2003; Vangeli et al., 2011) , our results reveled that lower nicotine dependence levels predicted abstinence. This is similar to results with other substances for which baseline urine toxicology has predicted treatment outcomes (e.g., Stitzer et al., 2007) . Furthermore, in the current study, we found that age was a predictor of abstinence at the end of the treatment, such that younger participants were more likely to be abstinent at the end of treatment. However, regarding age, the literature varies in the degree of consistency (Velicer, Redding, Sun, & Prochaska, 2007) .
Our results show that smokers who failed to quit at the end of the treatment reported higher levels of motivation at that time than they had at pre-treatment. This result is consistent with other studies (e.g., Boardman, et al., 2005; Hughes et al., 2014; Joseph, Rice, An, Mohiuddin, & Lando, 2004) , in which smokers who fail to quit are often not discouraged but are ready to try again in the near future. In fact, Joseph et al. (2004) found that those who try to stop and fail are more motivated to try again compared with smokers who have not tried to quit. Therefore, these findings suggest that interventions that continue to engage smokers after a failed quit attempt may be helpful. For example, Motivational Interviewing (Miller & Rollnick, 1991) , a patient-centered counseling technique that enhances an individual's intrinsic motivation for change, may be valuable immediately after a failed quit attempt. Additionally, there is evidence that abstinence can be maintained via extended or sustained counseling or self-help interventions Hall, Humfleet, Reus, Munoz, & Cullen, 2004) . That is, extended contact may extend motivation.
The results also showed that smokers who identified delayed motivation to quit were less likely achieves cessation. For example, 25.5% of the smokers who attended the Smoking Cessation Program reported that they were motivated to quit smoking in the next 6 months, rather than sooner. However, only a small percentage (7.34%) of those smokers achieved abstinence by the 6-month follow-up. Additionally, although 61.9% of smokers achieved abstinence at the end of the treatment, 31.5% had relapsed by the 6-month follow-up. These results are consistent with previous literature showing relapse to be the most common outcome of the smoking cessation process (Fiore et al., 2008; Hughes et al., 2004) , and they are in line with previous studies in Spanish smokers (Piñeiro & Becoña, 2013) . More effective relapseprevention interventions are necessary for avoiding relapse. In fact, multiple literature reviews have documented the need for such interventions (e.g., Agboola et al., 2010; Brandon et al., 2007) . The results suggest that smokers may benefit from interventions that persist over time for extending motivation levels for quitting smoking and maintaining abstinence, such as the extended self-help booklets used by his colleagues (2000, 2004) .
Motivation has been understudied during maintenance, compared to constructs such as craving and withdrawal syndrome. Indeed, these finding suggest that it may be fruitful to examine dynamic processes in post-cessation motivation as Simmons, Heckman, Ditre, and Brandon (2010) have suggested. These authors developed a more dynamic instrument, the Abstinence-Related Motivational Engagement (ARME) scale, to provide a more complete picture of the link between fluctuating motivation levels and continued smoking abstinence.
These results should be interpreted with attention to their limitations. First, the sample consisted of smokers who were actively seeking to quit. Although this treatment sample extends and compliments much of the previous research on self-quitters, Hughes et al. (1997) and Le Strat et al. (2011) note that the results with such smokers may not generalize to smokers in the general population. Second, we excluded smokers who smoked fewer than 10 CPD, which may have also restricted the range of cessation motivation. Third, quitting motivation was, as usual, measured by self-report, which presents the possibility of bias and demand effects. Finally, although self-reported abstinence was confirmed with expired CO, it is possible that some participants might have abstained only on the day of testing.
Despite these limitations, our findings support the importance of motivation in the smoking cessation process and in the maintenance of abstinence, as posited in prominent theories of addictive behaviors (e.g., relapse prevention theory; Marlatt & Gordon, 1985; Witkiewitz & Marlatt, 2004 ). Our findings demonstrate the predictive utility of motivation for successful smoking and for maintenance of smoking abstinence. These results further clarify the role of motivational processes in smoking cessation and maintenance of abstinence, and they extend this literature to Spanish smokers. Moreover, they support the use of motivational enhancement interventions, not only to induce initial cessation, but to enhance maintenance and aid recovery from relapse. Table 2 . Logistic regression analysis output as predictors of abstinence at the end of the treatment and at 6 months follow up (N = 286), and predictors of the maintenance abstinence at 6 months follow up (n = 177). 
